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Definitions

Product data applies under the following conditions:

e Three hours storage at the expected operating temperature followed by 30 minutes warm-up, unless otherwise state E )
e Specified environmental conditions met

e Recommended calibration interval adhered to

e Allinternal automatic adjustments performed, if applicable § f

Specifications with limits

Represent warranted product performance by means of a range of values for the specified parameter. These s%aﬁons are
marked with limiting symbols such as <, <, >, 2, +, or descriptions such as maximum, limit of, minimum. C liange is ensured by
testing or is derived from the design. Test limits are narrowed by guard bands to take into account measurement uncertainties, drift
and aging, if applicable.
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7
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/
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X-axis
Measurement uncertainties — S Gu%
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Specifications without limits

Represent warranted product performance for the specified eter. These specifications are not specially marked and represent
values with no or negligible deviations from the given valu mensions or resolution of a setting parameter). Compliance is
ensured by design. : )

Typical values (typ.) 0

Characterizes product performance by means ofyepresentative information for the given parameter. When marked with <, > or as a
range, it represents the performance met by appro%%a y 80 % of the instruments at production time. Otherwise, it represents the
mean value.

Nominal values (nom.)

Characterize product performance by meal representative value for the given parameter (e.g. nominal impedance). In contrast to
typical data, a statistical evaluation does‘tiot take/place and the parameter is not tested during production.

Measured values (meas.)

Characterize expected product performance by means of measurement results gained from individual samples.

Uncertainties

Represent limits of measure ncertainty for a given measurand. Uncertainty is defined with a coverage factor of 2 and has been
calculated in line with the r f the Guide to the Expression of Uncertainty in Measurement (GUM), taking into account
environmental conditions, aging, wear and tear.

Device settings meters are indicated as follows: “parameter: value”.

Typical data as w minal and measured values are not warranted by Rohde & Schwarz.

In line with t P/3GPP2 standard, chip rates are specified in Mcps (million chips per second), whereas bit rates and symbol rates
are specifie (million bits per second), kbps (thousand bits per second), Msps (million symbols per second) or ksps (thousand
symba :{cr’ second), and sample rates are specified in Msample/s (million samples per second). Mcps, Mbps, Msps, kbps, ksps and

Msot Sl units.

Rohde & Schwarz R&S®NRP Power Meter Family 3
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Overview of the R&S®NRP power sensors

Sensor type
R&S®
Three-path diode power sensors

Frequency range Power range,

max. average power / peak envelope power

NRP8S(N) 10 MHz to 8 GHz 100 pW to 200 mW (-70 dBm to +23 dBm)
max. 1 W (AVG) / 2 W (PK, 10 ps)
NRP18S(N) 10 MHz to 18 GHz = 100 pW to 200 mW (-70 dBm to +23 dBm)
max. 1 W (AVG) / 2 W (PK, 10 ps)
NRP33S(N)/ 10 MHz to 33 GHz = 100 pW to 200 mW (-70 dBm to +23 dBm)
NRP33SN-V v . max. 1 W (AVG) /2 W (PK, 10 ps)
NRP40S(N) 50 MHzto 40 GHz 100 pW to 100 mW (-70 dBm to +20 dBm)
max. 200 mW (AVG) /1 W (PK, 10 ps)
NRP50S(N) 50 MHz to 50 GHz 100 pW to 100 mW (-70 dBm to +20 dBm)

max. 200 mW (AVG) /1 W (PK, 10 ps)
High-power three-path diode power sensors

NRP18S-10 10MHzto 18 GHz | 1 nW to 2 W (-60 dBm to +33 dBm)
| max. 3W (AVG) / 20 W (PK, 10 ps)
NRP18S-20 10 MHzto 18 GHz 10 "W to 15 W (-50 dBm to +42 dBm)
| max. 18 W (AVG) / 100 W (PK, 10 ps)
NRP18S-25 10 MHzto 18 GHz 30 nW to 30 W (=45 dBm to +45 dBm)

max. 36 W (AVG) / 300 W (PK, 10 ps)
Average power sensors

NRP6A(N) 8 kHz to 6 GHz 100 pW to 200 mW (-70 dBm to +23 dB
v . max. 1 W (AVG) /2 W (PK, 10 ps)
NRP18A(N) 8 kHz to 18 GHz 100 pW to 200 mW (70 dBm to +23 )

max. 1 W (AVG) /2 W (PK, 10 us
Thermal power sensors

NRP18T(N) DC to 18 GHz 300 nW to 100 mW (-35 dBm t dBm)
max. 300 mW (AVG) /20 Hs)
NRP33T(N) DC to 33 GHz 300 nW to 100 mW (-35 d 20 dBm)
max. 300 mW (AVG) / BK, 1 ps)
NRP40T(N) DC to 40 GHz 300 nW to 100 mW (-35.dBm to +20 dBm)
' max. 300 mW (AVG V (PK, 1 ps)
NRP50T(N) DC to 50 GHz 300 nW to 100 mWy 5.dBm to +20 dBm)
max. 300 mW (A 0W (PK, 1 ps)
NRP67T(N) DC to 67 GHz 300 nW to 10 =35 dBm to +20 dBm)
max. 300 mW )/ 10 W (PK, 1 ps)
NRP110T DC to 110 GHz

300 nW t mW (=35 dBm to +20 dBm)
max.c30 AVG) /10 W (PK, 1 ps)

Thermal waveguide power sensors

NRP75TWG 50 GHzto 75 GHz 300 00 mW (-35 dBm to +20 dBm)
mW (AVG)/ 10 W (PK, 1 ps)

NRP9OTWG 60 GHz to 90 GHz W to 100 mW (-35 dBm to +20 dBm)
‘ max-~300 mW (AVG)/ 10 W (PK, 1 ps)

NRP110TWG 75GHzto 110 G to 100 mW (-35 dBm to +20 dBm)

ax. 300 mW (AVG)/ 10 W (PK, 1 ps)

i
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Uncertainty for power @

measurements at +20 °C to 42
absolute (in dB) relative (ind
0.053 to 0.065 0.022 50

0.053 t0 0.094 Q@ 0 0.069

0.0531t0 0.1

Specifications in brief of the R&S®NRP power sensors

Sensor type
R&S®

Noise
(typ.)

Zero
offset

(typ.)

Rise time
Video
BW

Impedance matching (SWR)

Three-path diode power sensors
NRP8S(N) 10 MHz to 2.4 GHz:
| >2.4 GHz to 8.0 GHz:
10 MHz to 2.4 GHz:
> 2.4 GHz to 8.0 GHz:
> 8.0 GHz to 18.0 GHz:
10 MHz to 2.4 GHz:
> 2.4 GHz to 8.0 GHz:
> 8.0 GHz to 18.0 GHz:
> 18.0 GHz to 26.5 GHz:
| >26.5 GHz to 33.0 GHz:
50 MHz to 2.4 GHz:
> 2.4 GHz to 8.0 GHz:
> 8.0 GHz to 18.0 GHz:
> 18.0 GHz to 26.5 GHz:
> 26.5 GHz to 33.0 GHz:
> 33.0 GHz to 40.0 GHz:
50 MHz to 2.4 GHz:
> 2.4 GHz to 8.0 GHz:
> 8.0 GHz to 18.0 GHz:
> 18.0 GHz to 26.5 GHz:
> 26.5 GHz to 33.0 GHz:
> 33.0 GHz t0 40.0 GHz: < 1.37
> 40.0 GHz to 50.0 GHz: < 1.40
High-power three-path diode power sensors

<1.13
<1.20
<1.13
<1.20
< 1.25
<1.13
<1.20
<1.25
<1.30
<1.35
<1.13
<1.20
<1.25
<1.30
<1.35
<1.37
<1.13
<1.20
<1.25
<1.30
<1.35

NRP18S(N)

NRP33S(N)/ 0.022100.136

NRP33SN-V

NRP40S(N) 0.073

©

0.138 0.028 to 0.142

<5us

100 kHz | 28PW

20 pW

NRP50S(N) 0.0281t0 0.184

32&&7\{\y 230 pW
O

NRP18S-10 10 MHz to 2.4 GHz: <1.14 0.083 t0 0.198 0.022 to 0.087
>24GHzt080GHz: <1.20
>8.0 GHzto 124 GHz: <1.25

| >12.4 GHz to 18.0 GHz: <1.30

NRP18S-20 10 MHz to 2.4 GHz: <1.14 4 nW 2.4 nW 0.083t00.198 0.022 to 0.087
>24GHzt080GHz: <125 <5us @
>8.0 GHzto 124 GHz: <1.30 > 100k
>12.4 GHz to 18.0 GHz: <1.41 (@

NRP18S-25 10 MHz to 2.4 GHz: <1.14 o 12 nW 8 nW 0.083t0 0.219 0.022 to 0.087
>24GHzt0 8.0 GHz: < 1. @
>8.0 GHzto 124 GHz: < 1.3
>12.4 GHzto 18.0 GHz: <1 0\

Average power sensors @

NRP6A(N) 8 kHz to < 20 kHz: < 0.051 to 0.056 0.022 to 0.050
20 kHz to 2.4 GHz: <t
> 2.4 GHz to 6.0 GHz: \\ <d.2

NRP18A(N) 8 kHz to < 20 kHz: 1.25 | = 28 pW 20 pW 0.051 to 0.094 0.022 to 0.069
20 kHz to 2.4 GH <1.13

>2.4 GHz to 8.

> 8.0 GHz to z:

<1.20
<1.25

JVA
R AEIRAT]
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Sensor type  Impedance matching (SWR) Rise time = Zero Noise Uncertainty for power measureme
R&S® Video offset (typ.) at +20 °C to +25 °C

BW (typ.) absolute (indB) relative (in @
Thermal power sensors

0.040 to 0.082 0.010

0.040 10 0.101 @

NRP18T(N) DC to 100 MHz:
> 100 MHz to 2.4 GHz:
> 2.4 GHz to 12.4 GHz:
| >12.4 GHz to 18.0 GHz:
NRP33T(N) DC to 100 MHz:
> 100 MHz to 2.4 GHz:
> 2.4 GHz to 12.4 GHz:
>12.4 GHz to 18.0 GHz:
> 18.0 GHz to 26.5 GHz:
> 26.5 GHz to 33.0 GHz:

NRP40T(N) ' DC to 100 MHz: 0.040 to"0.1 0.010
> 100 MHz to 2.4 GHz: f
> 2.4 GHz to 12.4 GHz:

> 12.4 GHz to 18.0 GHz:
> 18.0 GHz to 26.5 GHz:
> 26.5 GHz to 40.0 GHz:
NRP50T(N) DC to 100 MHz:
> 100 MHz to 2.4 GHz:
> 2.4 GHz to 12.4 GHz:
> 12.4 GHz to 18.0 GHz:
> 18.0 GHz to 26.5 GHz:
> 26.5 GHz to 40.0 GHz:
> 40.0 GHz to 50.0 GHz:
NRP67T(N) DC to 100 MHz:
> 100 MHz to 2.4 GHz:
> 2.4 GHz to 12.4 GHz:
> 12.4 GHz to 18.0 GHz:
> 18.0 GHz to 26.5 GHz:
> 26.5 GHz to 40.0 GHz:
> 40.0 GHz to 50.0 GHz:
> 50.0 GHz to 67.0 GHz:
NRP110T DC to 100 MHz:
> 100 MHz to 2.4 GHz:
> 2.4 GHz to 12.4 GHz:
> 12.4 GHz to 18.0 GHz:
> 18.0 GHz to 26.5 GHz:
> 26.5 GHz to 40.0 GHz:
> 40.0 GHz to 50.0 GHz:
> 50.0 GHz to 67.0 GHz:
> 67.0 GHz to 80.0 GHz:
> 80.0 GHz to 95.0 GHz;
>95.0 GHzto 110 G
Thermal waveguide power sensor
NRP75TWG 50 GHz to 75 GHz:

NRP9OTWG 60 GHz to 90 GH
NRP110TWG = 75 GHzto 110

to 0.143 0.010

0.040 to 0.248 0.010

0.0401t0 0.318 0.010t0 0.014

0.190 0.014
20 nW 20 nW 0.194 0.014
0.198 0.014

JJA

EELEINDEBMR/AT] YO IEENTERPRISE CORP, LTD

Tel: +886-2-7746-3368 E-mail: sales@yoie.com.tw
Fax:+886 9-9 Web: www.yoie.com.tw
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Multipath diode power sensors

R&S®NRP8S(N)/18S(N)/33S(N) three-path diode power sensors,
R&S®NRP33SN-V TVAC-compliant three-path diode power sensor

Specifications from 10 MHz to 8 GHz apply to the R&S®NRP8S(N).
Specifications from 10 MHz to 18 GHz apply to the R&S®NRP18S(N).
Specifications from 10 MHz to 33 GHz apply to the R&S®NRP33S(N)/33SN-V.

Frequency range

Impedance matching (SWR)

Power measurement range

Max. power

Measurement subranges

Transition regions
Dynamic response
Acquisition

Triggering

Zero offset

Zero drift &
Measufement
=

ise”

\

§§

R&S®NRP8S(N)
R&S®NRP18S(N)
R&S®NRP33S(N)/33SN-V
10 MHz to 2.4 GHz

> 2.4 GHz to 8.0 GHz

> 8.0 GHz to 18.0 GHz
> 18.0 GHz to 26.5 GHz
> 26.5 GHz to 33.0 GHz
continuous average
burst average
timeslot/gate average
trace

average power

peak envelope power
path 1

path 2

path 3

with automatic path selection 3 §
video bandwidth
rise time 10 %/90 % %
sample rate (continuous)
accuracy of time base
internal

threshold level range
threshold level @: cy

threshold Ievgjaﬂteresis
dropout 0
external

slopel, internal)
d
h

el
esolu
urd

e

@)

i

(delay, hold-off, dropout)

itial, without zeroing
path 1
path 2
path 3
after external zeroing °
path 1
path 2
path 3
path 1
path 2
path 3
path 1
path 2
path 3

Version 06.00, November 2018

10 MHz to 8 GHz
10 MHz to 18 GHz
10 MHz to 33 GHz
<1.13 (1.11)
<1.20 (1.18)
<1.25(1.23) f (): +15°Cto +35°C

<1.30 (1.28

< 1.35 (1.33)

100 pW.t0 200 mW (=70 dBm to +23 dBm)
(

0 mW (=35 dBm to +23 dBm)
mW (65 dBm to +23 dBm) '
0 mW (=57 dBm to +23 dBm) 2

Bm) AVG, max. 10 V DC
3 dBm) for max. 10 pus
- m to —15 dBm

53 dBm to +5 dBm
—33 dBm to +23 dBm
(<20 £ 1) dBm to (-14 + 1) dBm
(0 £1)dBmto (+6 = 1) dBm
> 100 kHz (150 kHz)
<5pus (3 ps)
2 Msps
+5 ppm

(): +15°Cto +35 °C

—38 dBm to +23 dBm

identical to uncertainty for absolute power
measurements

0dBto 10dB

O0sto10s

EXTernal[1]: R&S®NRX/NRP2 or R&S®NRP-Z5
EXTernal2: coaxial trigger I/O

pos./neg.

-5sto+10s

O0sto10s

0.5 ps (sample period)

INTernal, EXTernal[1], EXTernal2,
IMMediate, BUS, HOLD

< 250 [235] (50) pW
<10.5[10.3] (2.2) "W
<1.10[0.93] (0.19) uyW

(): typical at 1 GHz

<53 [49] (28) pW +15°C to +35 °C

<22[2.1](1.3) "W
<224 [192] (108) "W
<13[12] (2) pW
<0.6[0.5] (0.1) "W
< 54 [47] (8) nW

< 37 [35] (20) pW
<1.6[1.5] (0.9) "W
< 158 [136] (76) "W

[]: at frequencies
<18 GHz

Rohde & Schwarz R&S®NRP Power Meter Family
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Uncertainty for absolute power measurements 2 in dB

10 MHz to < 20 MHz

0.224 0.187 0.181

0.098 0.087 0.085

0.058 0.053 0.053
-70 -20 0

Power level in dBm

100 MHz to 2.4 GHz

0.161 0.168 0.163

0.084 0.086 0.085

0.060 0.059 0.060
=70 -20 0

Power level in dBm

> 8 GHz to 12.4 GHz

0.166 0.172 0.166

0.096 0.096 0.095

0.076 0.073 0.074
-70 -20 0

Power level in dBm

> 18 GHz to 26.5 GHz

0.178 0.194 0.196

0.112 0.117 0.125

0.093 0.093 0.105
-70 -20 0

Power level in dBm

20 MHz to < 100 MHz

0.195 0.177 0.172 0°C to +50 °C
0.089 0.085 0.083 +15°Cto +35°C %
0.055 0.054 0.054 +20°Cto+25°
+23 -70 -20 0 +23 %
Power level in dBm f
> 2.4 GHz to 8 GHz @
0.162 0.168 0.164 0°C %}@ 7o)
0.088 0.089 0.088 +1 10435 °C
0.065 0.063 0.064 0 °Clto +25 °C
+23 -70 -20 0 +23
Power level in dBm f
> 12.4 GHz to 18 GHz %
0.174 0.182 0.178 ) 0 °C to +50 °C
0.110 0.111 0.1 +15°C 10 +35 °C
0.092 0.090 0 @ +20 °C to +25 °C
+23 -70 —-20 C‘b +23
Power level i @
>26.5GHzt0 33 G
0.194 0.217 0.226 0°C to +50 °C
0.131 0.188 0.155 +15 °C to +35 °C
0.114 0.134 +20 °C to +25 °C
+23 -70 0 +23
0 level in dBm

@)
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Uncertainty for relative power measurements ° in dB
10 MHz to < 20 MHz 20 MHz to < 100 MHz @

+23  0.267 0.239 0.027 +23 | 0.242 0.228 0.027 0 °C to +50 °C
0.107 0.097 0.026 0.100 0.096 0.026 +15 °C to +35 °C
.6 0.047 0.041 0.026 +6 0.045 0.041 0.026 +20 °C to +25 °
0 0.260 0.028 0.239 0 0235 0.028 0.228 0 °C to +50 °C
0.103 0.024 0.097 0.097 0.024 0.096 +15°C to 435 °C/
_14 0.044 0.023 0.041 _14  0.043 0.023 0.041 +20 °C to %
-20 0022 0.260 0.267 =20 | 0.022 0.235 0.242 04C t °C
0.022 0.103 0.107 0.022 0.097 0.100 + 10435 °C
70 0.022 0.044 0.047 —70 | 0.022 0.043 0.045 0 °Cito +25 °C
-70 -20 -14 0 +6 +23 -70 -20 -14 0 +6 +23
Power level in dBm Power level in dBm f
100 MHz to 2.4 GHz > 2.4 GHz to 8 GHz %
+23  0.213 0.217 0.027 +23 | 0.211 0.214 0.027 0 °C to +50 °C
0.093 0.093 0.026 0.095 0.093 11026 +15°C to +35 °C
.6 0.045 0.040 0.026 +6 0.050 0.042 +20 °C to +25 °C
0 0.208 0.028 0.217 0 0.205 0.028 @ : 0°Cto +50 °C
0.090 0.024 0.093 0.092 0.024 . 093 +15 °C to +35 °C
_14 0.043 0.023 0.040 _14  0.047 0.023 0.042 +20 °C to +25 °C
-20 0,022 0.208 0.213 -20 | 9,022 0.205% 0.211 0 °C to +50 °C
0.022 0.090 0.093 0.022 04092 0.095 +15 °C to +35 °C
70 0.022 0.043 0.045 —70  0.022 @g 0.050 +20 °C to +25 °C
-70 -20 -14 0 +6 +23 -70 -20 0 +6 +23
Power level in dBm %evel in dBm
O
> 8 GHz to 12.4 GHz >1 Hz'to 18 GHz
+23 0212 0.215 0.029 +23 | 0, 0.223 0.034 0 °C to +50 °C
0.099 0.097 0.027 0.108 0.033 +15 °C to +35 °C
+6 0.056 0.048 0.027 . 0.064 0.032 +20 °C to +25 °C
0 0.207 0.029 0.215 @212 0.031 0.223 0 °C to +50 °C
0.095 0.025 0.097 ©0.102 0.027 0.108 +15°C to +35 °C
_14 0.052 0.024 0.048 © \ 0.061 0.026 0.064 +20 °C to +25 °C
-20 0,022 0.207 0.212 @ =20 0022 0.212 0.219 0 °C to +50 °C
0.022 0.095 0.099 0.022 0.102 0.109 +15°C to +35 °C
-70 0.022 0.052 0.056 —70  0.022 0.061 0.069 +20 °C to +25 °C
-70 20 -14 0 +6 23 o -70 -20 -14 0 +6 +23
Power level in dBm <§ Power level in dBm
> 18 GHz to 26.5 GHz @ > 26.5 GHz to 33 GHz
+23 | 0.242 0.254 9 +23 | 0.268 0.288 0.067 0 °C to +50 °C
0.134 0.139 .049 0.162 0.174 0.067 +15°C to +35 °C
.6 0.098 0.099 0.049 +6 0.129 0.136 0.067 +20 °C to +25 °C
0 0.231 0.254 0 0252 0.047 0.288 0 °C to +50 °C
0.119 0.139 0.137 0.042 0.174 +15°C to +35 °C
_14 0.079 0.099 _14  0.096 0.040 0.136 +20 °C to +25 °C
—20 0.022 0.242 —20 | 0.023 0.252 0.268 0 °C to +50 °C
0.0 119 0.134 0.023 0.137 0.162 +15°C to +35 °C
-70 %)/ 0.079 0.098 —70  0.023 0.096 0.129 +20 °C to +25 °C
0 -14 0 +6 +23 -70 -20 -14 0 +6 +23
S ower level in dBm Power level in dBm

/
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R&S®NRP40S(N)/50S(N) three-path diode power sensors

Specifications from 50 MHz to 40 GHz apply to the R&S®NRP40S(N).
Specifications from 50 MHz to 50 GHz apply to the R&S®NRP50S(N).

Frequency range R&S®NRP40S(N)
R&S®NRP50S(N)
Impedance matching (SWR) 50 MHz to 2.4 GHz
> 2.4 GHz to 8.0 GHz

> 8.0 GHz to 18.0 GHz
> 18.0 GHz to 26.5 GHz
> 26.5 GHz to 33.0 GHz
> 33.0 GHz to 40.0 GHz
> 40.0 GHz to 50.0 GHz
continuous average
burst average
timeslot/gate average
trace

average power

peak envelope power
path 1

path 2

path 3

with automatic path selection 2

Power measurement range

Max. power

Measurement subranges

Transition regions

video bandwidth
rise time 10 %/90 %

Dynamic response

Acquisition sample rate (continuous)
accuracy of time base
Triggering internal %
threshold level range
threshold level accur: o)
threshold level hysteresi
dropout *
external
slope (external, @al)
delay @O
hold-off
resoluti %@Iay, hold-off, dropout)
sourc
Zero offset irfiti ithout zeroing
pat
@a{h 2
path 3
@ after external zeroing °
path 1
path 2
path 3
Zero drift ¢ path 1
path 2
path 3
Measurement noi path 1
path 2
path 3

10 Rohde & Schwarz R&S®NRP Power Meter Family

%1—00 KHz (150 kHz)

50 MHz to 40 GHz
50 MHz to 50 GHz

<1.13 (1.11) 7
<1.20 (1.18) @
<1.25(1.23)

<1.30 (1.28) 5°C to +35 °C
<1.35 (1.33)

<1.37 (1.35)

< 1.40 (1.38)

100 pW to 100 mW (-70>dBm to +20 dBm)
300 nW to 1 V\J%—SS dBm to +20 dBm)
300 pW to 100 mW (~65 dBm to +20 dBm) '
2nW to 100d2 7 dBm to +20 dBm) 2

0.2 W (#23 dBm) AVG, max. 10 V DC
1TW (+ ) for max. 10 ps
dB 5dBm

) dBm to (+6 + 1) dBm

<5 s (3 ps) ():+15°Cto +35°C
2 Msps

+5 ppm

—38 dBm to +20 dBm

identical to uncertainty for absolute power
measurements

0dBto 10dB

Osto10s

EXTernal[1]: R&S®NRX/NRP2 or R&S®NRP-Z5
EXTernal2: coaxial trigger 1/0

pos./neg.

-5sto+10s

O0sto10s

0.5 us (sample period)

INTernal, EXTernal[1], EXTernal2,
IMMediate, BUS, HOLD

< 280 [235] (50) pW
< 26.3[22.0] (4.8) n\W
< 1.34[1.06] (0.23) pW

(): typical at 1 GHz

< 58 [49] (28) pW +15°C to +35 °C

<5.5[4.6] (2.7) "W
< 280 [220] (130) "W
<14[12] (2) pW
<1.3[1.1](0.2) "W
<67 53] (9) nW

< 41 [35] (20) pW
<3.9[3.3] (1.9) "W
< 196 [155] (90) "W

[1: at frequencies
<18 GHz
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Uncertainty for absolute power measurements 8 in dB

50 MHz to < 200 MHz

0.241 0.196 0.193

0.113 0.098 0.099

0.077 0.073 0.077
-70 -20 0

Power level in dBm

> 8 GHz to 12.4 GHz

0.152 0.157 0.157

0.103 0.098 0.101

0.090 0.081 0.086
=70 -20 0

Power level in dBm

> 18 GHz to 26.5 GHz

0.176 0.176 0.180

0.122 0.114 0.120

0.107 0.095 0.103
-70 -20 0

Power level in dBm

> 33 GHz to 40 GHz

0.216 0.217 0.229

0.152 0.145 0.159

0.134 0.122 0.138
-70 -20 0

Power level in dBm

+20

+20

+20

+20

200 MHz to 8 GHz
0.162 0.172 0.171 0°Cto+50°C
0.095 0.094 0.097 +15°C to +35°C
0.081 0.074 0.078

-70 -20 0

Power level in dBm

©

> 12.4 GHz to 18 GHz

0.165 0.167 0.168 0 °C§% °C
0.117 0.111 0.114 +1 to435 °C
0.104 0.095 0.100 0 °Clto +25°C
-70 -20 0 +20
Power level in dBm f
> 26.5 GHz to 33 GHz %
0.196 0.196 0.20. f 0 °Cto +50 °C
0.139 0.131 0.1 +15°C to +35 °C
0.123 0.111 0 \:O +20 °C to +25 °C
-70 -20 % +20
Power level i @
> 40 GHz to 50 GH
0.257 0.260 0.279 0°Cto +50 °C
0.188 0.184 0.205 +15°Cto +35°C
0.169 0.183 +20 °C to +25 °C
-70 0 +20
0 level in dBm
le)

+20 °C to +25 ° })
+20

Rohde & Schwarz R&S®NRP Power Meter Family 1



Version 06.00, November 2018

Uncertainty for relative power measurements ° in dB
50 MHz to < 200 MHz 200 MHz to < 8 GHz @

+20 0.285 0.252 0.046 +20 | 0.214 0.221 0.047 0 °C to +50 °C
0.127 0.117 0.045 0.109 0.109 0.047 +15°Cto +35 °C
.6 0.081 0.077 0.045 +6 0.083 0.077 0.047 +20 °C to +25 °
0 0277 0.040 0.252 0 0.206 0.040 0.221 0 °C to +50 °C
0.121 0.038 0.117 0.102 0.038 0.109 +15°C to 435 °C/
14 0.073 0.038 0.077 _14 0.076 0.038 0.077 +20°Cto %
-20 0.028 0.277 0.285 =20 0.029 0.206 0.214 04C t °C
0.028 0.121 0.127 0.029 0.102 0.109 + 10435 °C
70 0.028 0.073 0.081 —70 | 0.029 0.076 0.083 0 °C\fo +25 °C
-70 -20 -14 0 +6 +20 -70 -20 -14 0 +6 +20
Power level in dBm Power level in dBm f
> 8 GHz to 12.4 GHz >12.4 GHz to 18 GHz %
+20 | 0.195 0.199 0.050 +20 | 0.203 0.205 0.054 0 °C to +50 °C
0.111 0.108 0.049 0.117 0.113 054 +15°Cto +35 °C
.6 0.086 0.080 0.049 w6 0.092 0.085 +20 °C to +25 °C
0 0.187 0.041 0.199 0 0.194 0.043 ‘5:‘ 0 °C to +50 °C
0.104 0.039 0.108 0.109 0.041 . 113 +15°Cto +35 °C
_1a4 0.079 0.039 0.080 _14  0.083 0.041 0.085 +20 °C to +25 °C
—20 0.029 0.187 0.195 =20 0.030 0. 194% 0.203 0 °C to +50 °C
0.029 0.104 0.111 0.030 04109 0.117 +15°C to +35 °C
_70 0.029 0.079 0.086 ~70 | 0.030 @q 0.092 +20 °C to +25 °C
-70 -20 -14 0 +6 +20 -70 -20 0 +6 +20
Power level in dBm %evel in dBm
O
> 18 GHz to 26.5 GHz >2 Hz'to 33 GHz
+20 | 0.226 0.227 0.064 +20 | 0. 0.254 0.074 0 °C to +50 °C
0.134 0.130 0.064 0.151 0.074 +15°Cto +35 °C
.6 0.106 0.099 0.064 3 0.117 0.074 +20 °C to +25 °C
0 0214 0.048 0.227 @.236 0.054 0.254 0 °C to +50 °C
0.122 0.046 0.130 ©0.135 0.052 0.151 +15°C to +35 °C
_14 0.092 0.046 0.099 © \ 0.101 0.051 0.117 +20 °C to +25 °C
-20 0,032 0.214 0.226 @ -20 | 0,034 0.236 0.252 0 °C to +50 °C
0.032 0.122 0.134 0.034 0.135 0.153 +15°C to +35 °C
—70  0.032 0.092 0.106 ~70  0.034 0.101 0.122 +20 °C to +25 °C
-70 20 -14 0 +6 20 o -70 -20 -14 0 +6 +20
Power level in dBm <§ Power level in dBm
> 33 GHz to 40 GHz @ > 40 GHz to 50 GHz
+20  0.285 0.289 8 +20 | 0.336 0.344 0.110 0 °C to +50 °C
0.176 0.179 .087 0.214 0.224 0.110 +15°C to +35 °C
w6 0.141 0.142 0.087 w6 0.174 0.184 0.109 +20 °C to +25 °C
0 0.263 0.289 0 0.304 0.077 0.344 0 °C to +50 °C
0.151 0.179 0.174 0.074 0.224 +15°C to +35 °C
14 0.111 0.142 _14 0.126 0.073 0.184 +20 °C to +25 °C
-20 0.036 0.285 =20 | 0.040 0.304 0.336 0 °C to +50 °C
0.036 151 0.176 0.040 0.174 0.214 +15°Cto +35 °C
70 0.111 0.141 ~70 | 0.040 0.126 0.174 +20 °C to +25 °C

{0
-14 0 +6 +20 -70 -20 -14 0 +6 +20
/N ower level in dBm Power level in dBm
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R&S®NRP18S-10 high-power three-path diode power sensor

Specifications apply when the power sensor is operated together with the RF power attenuator supplied. Please refer to the
specifications of the R&S®NRP18S when operating the power sensor section alone.

Frequency range
Impedance matching (SWR)

Power measurement range

Max. power

Measurement subranges

Transition regions
Dynamic response
Acquisition

Triggering

Zero offset

Zero drift ©

Measurement noise ? @

pa
ath 3
ath 1

10 MHz to 2.4 GHz

> 2.4 GHz to 8.0 GHz

> 8.0 GHz to 12.4 GHz
> 12.4 GHz to 18.0 GHz
continuous average
burst average
timeslot/gate average
trace

average power

peak envelope power
path 1

path 2

path 3

with automatic path selection 2

video bandwidth

rise time 10 %/90 %
sample rate (continuous)
accuracy of time base
internal

Version 06.00, November 2018

10 MHz to 18 GHz

<1.14 %
<1.20

<1.25 f
<1.30

1nWto2W (-60 dBm to

(
3 UW to 2 W (-25 dBm %&m
3nWto2W (-55dB +33'dBm) !
20 nW to 2 W (-47 dBm to+33 dBm) 2
3 W (+35 dBm) A
20 W (+43 dBm) for m
-60 dBm to -5.dBny’
-43 dBm to ¥15\dB
-23 dBm to +33

(=10 + 1.5) dBmM 10 (-4 + 1.5)
(101%@1to(+1 +1.5)
0 0 kHz) (

10 ps

dBm
dBm
): +15°C to +35 °C

(o)l

threshold level range 7 dBm to +33 dBm
threshold level accuracy identical to uncertainty for absolute power
measurements
threshold level hysteresis 0dBto 10dB
dropout Osto10s
external % EXTernal[1]: R&S®NRX/NRP2 or R&S®NRP-Z5
o EXTernal2: coaxial trigger I/O
slope (external, interna pos./neg.
delay -5sto+10s
hold-off ﬁ O0sto10s
resolution (delay, , dropout) 0.5 ps (sample period)
source INTernal, EXTernal[1], EXTernal2,

initial, with roing
path’ @
pa \
ans)
r

afte rnal zeroing °

e
p 1
t

path 2
path 3
path 1
path 2
path 3

IMMediate, BUS, HOLD

<2.9(0.6) "W
<120 (25) "W
<12.3 (2.2) yW

< 600 (320) pW

< 26 (14) n\W (): typical at 1 GHz
<2.6(1.2) pW +15°C to +35 °C
< 145 (23) pW

<6.0 (1.0) "W

<615 (90) "W
< 425 (230) pW
<18 (10) "W
<1.8(0.9) yW

Rohde & Schwarz R&S®NRP Power Meter Family 13



Version 06.00, November 2018

Uncertainty for absolute power measurements 8 in dB

10 MHz to < 100 MHz
0.238 0.218  0.244
0.117 | 0.140 0.179
0.083 0.120 0.163
-60 +20 +30
Power level in dBm
> 2.4 GHz to 12.4 GHz
0.193 0.205 | 0.221
0.128 0.145 0.168
0.103 0.124 0.150
-60 +20 +30

Power level in dBm

Uncertainty for relative power measurements % '° in dB

0.268
0.210
0.198

+32 +33

0.237
0.188
0.176

+32 +33

100 MHz to 2.4 GHz

0.186  0.195 0.212 0.228

0.108 0.127 0.153 0.174

0.085 0.109 0.138 0.162
-60 +20 +30 +32

Power level in dBm

> 12.4 GHz to 18 GHz

0.208 0.219 0.234 0.249

0.147 0.162 0.183 0.201

0.123 0.140 0.164 0.190
-60 +20 +30 +32

Power level in dBm

+33

+33

10 MHz to < 100 MHz 100 MHz to < 2.4 GHz @
+30 0.356 0.316 0.028 +30  0.273 0.278 ;
0.162 0.147 0.026 0.136 0.138 %
+6 0.076 0.069 0.026 +16 0.068 0.067 6
+10 0.347 0.032 0.316 +10 | 0.266 0.032 0.278
0.157 0.025 0.147 0.133 0. 025% 0.138
-4 0.073 0.024 0.069 -4 0.066 0.024 0.067
-10 0,022 0.347 0.356 -10 | p.022 @ 0.273
0.022 0.157 0.162 0.022 133 0.136
-60 0.022 0.073 0.076 -60  0.022 %066 0.068
-60 -10 -4 +10 +16 +30 -60 o4 +10 +16 +30
Power level in dBm ower level in dBm
> 2.4 GHz to 12.4 GHz Hz to 18 GHz
+30  0.269 0.274 0.030 +30 @ 0.280 0.034
0.139 0.140 0.028 <¢>§ 0.148 0.150 0.033
6 0.076 0.072 0.027 4 87 0.085 0.033
0}
+10 0.262 0.033 0.274 o @ 0.266 0.035 0.280
0.136 0.026 0.140 \ 0.142 0.028 0.150
_4 0.073 0.024 0.072 @ _4 0.080 0.026 0.085
-10 0,022 0.262 0.269 -10 0.022 0.266 0.275
0.022 0.136 0.022 0.142 0.148
-60 0.022 0.073 © -60  0.022 0.080 0.087
-60 -10 -4 +10 +30 -60 -10 -4 +10 +16 +30

14

0.139
0.07
§

Rohde & Schwarz R&S®NRP Power Meter Family

0°Cto +50 °C
+15°C to +35 °
+20 °C to +25

7

oL
T

C
to'+35 °C
0 °C\o +25 °C

7

0°Cto+50°C
+15°C to +35 °C
+20 °C to +25 °C

0°Cto+50°C
+15°C to +35°C
+20 °C to +25 °C

0°Cto +50 °C
+15°Cto +35°C
+20 °C to +25 °C

0°Cto+50°C
+15°Cto +35°C
+20 °C to +25 °C

0°Cto+50°C
+15°Cto +35°C
+20 °C to +25 °C

0°Cto +50 °C
+15°Cto +35°C
+20 °C to +25 °C

%@



R&S®NRP18S-20 high-power three-path diode power sensor

Specifications apply when the power sensor is operated together with the RF power attenuator supplied. Please refer to the
specifications of the R&S®NRP18S when operating the power sensor section alone.

Frequency range
Impedance matching (SWR)

Power measurement range

Max. power

Measurement subranges

Transition regions
Dynamic response
Acquisition

Triggering

Zero offset

Zero drift ©

Measurement noise ? @

pa
ath 3
ath 1

10 MHz to 2.4 GHz

> 2.4 GHz to 8.0 GHz

> 8.0 GHz to 12.4 GHz
> 12.4 GHz to 18.0 GHz
continuous average
burst average
timeslot/gate average
trace

average power

peak envelope power
path 1

path 2

path 3

with automatic path selection 2

video bandwidth

rise time 10 %/90 %
sample rate (continuous)
accuracy of time base
Internal

Version 06.00, November 2018

10 MHz to 18 GHz
<1.14
<1.25
<1.30

<1.41
10 "W to 15 W (=50 dBm to:+4
30 nW to 15 W (=45 42 i
200 nW to 15 W (- +42 dBm) 2
100 W (+50 dBm) for

-50 dBm to +5.dBnf/

-33 dBm to {25dB

-13 dBm tog;f

30 pW to 15 W (-15 dBm to

0

dB

18 W (+42.5 dBm

.10 pys
(0 +1.75) dBm to (+6 + 1.75) dBm
(20 £1.7, m to (+26 £ 1.75) dBm

@@ ():+15°Cto +35°C

threshold level range 7 dBm to +42 dBm
threshold level accuracy identical to uncertainty for absolute power
measurements
threshold level hysteresis 0dBto 10dB
dropout Osto10s
external % EXTernal[1]: R&S®NRX/NRP2 or R&S®NRP-Z5
o EXTernal2: coaxial trigger I/O
slope (external, interna pos./neg.
delay -5sto+10s
hold-off ﬁ O0sto10s
resolution (delay, , dropout) 0.5 ps (sample period)
source INTernal, EXTernal[1], EXTernal2,

initial, with roing
path’ @
pa \
ans)
r

afte rnal zeroing °

e
p 1
t

path 2
path 3
path 1
path 2
path 3

IMMediate, BUS, HOLD

<30 (6) "W
<1.30 (0.26) pW
<130 (23) pW

<6.3 (3.4) "W
< 270 (150) "W
<27 (13) yW

< 1.5 (0.24) n\W
<63 (11) "W
<6.5 (1.0) pW
<45 (2.4) "W
<190 (110) nW
<19 (9) pW

(): typical at 1 GHz
+15°Cto +35°C

Rohde & Schwarz R&S®NRP Power Meter Family 15



Version 06.00, November 2018

Uncertainty for absolute power measurements 8 in dB

10 MHz to < 100 MHz 100 MHz to 2.4 GHz
0.256 0223 0244 0.276 0.208 0.208 0.226  0.253 0 °C to +50 °C
0.124 | 0.123  0.157  0.204 0.116  0.121  0.149  0.188 +15°Cto +35°C
0.083 | 0.090 0.133 0.186 0.085 0.093 0.127  0.172 +20°Cto+25°
-50 +30 +36 +40 +42 =50 +30 +36 +40 +42
Power level in dBm Power level in dBm f
>2.4 GHz to 12.4 GHz >12.4 GHz to 18 GHz (@
0.218 | 0221 0.237  0.264 0236 | 0.239 0.254 0.279 0° ‘(\& C
0.140 | 0.145 0.169  0.204 0.165 0.169 0.189  0.222 +152C @« 5°C
0.107 | 0.113 0.143  0.183 0.130 0.135 0.160  0.198 + t0+25 °C
-50 +30 +36 +40 +42 -50 +30 +36 +40 +42
Power level in dBm Power level in dBm
Uncertainty for relative power measurements % '* in dB
10 MHz to < 100 MHz 100 MHz to < 2.4 GHz f
+40  0.356 0.316 0.028 +40  0.273 0.278 0 0 °C to +50 °C
0.162 0.147 0.026 0.136 0.138 ; +15 °C to +35 °C
w06 0.076 0.069 0.026 +26 0.068 0.067 +20 °C to +25 °C
+20 0.347 0.032 0.316 +20 | 0.266 0.032 .278 0 °C to +50 °C
0.157 0.025 0.147 0.133 0.025 0.138 +15°C to +35 °C
+6 0073 0.024 0.069 +6 0.066 0.024% 0.067 +20 °C to +25 °C
0 0.022 0.347 0.356 0 0.022 0266 0.273 0 °C to +50 °C
0.022 0.157 0.162 0.022 0.136 +15 °C to +35 °C
-50 0.022 0.073 0.076 -50  0.022 6 0.068 +20 °C to +25 °C
=50 0 +6 +20 +26 +40 -50 %% +20 +26 +40
Power level in dBm weblevel in dBm
> 2.4 GHz to 12.4 GHz GHz to 18 GHz
+40  0.269 0.274 0.030 +40 0.280 0.034 0°C to +50 °C
0.139 0.140 0.028 0.150 0.033 +15 °C to +35 °C
w06 0.076 0.072 0.027 +2€ 0. 0.085 0.033 +20 °C to +25 °C
+20 .262 0.033 0.274 20 . 0.266 0.035 0.280 0 °C to +50 °C
0.136 0.026 0.140 o 0.142 0.028 0.150 +15°C to +35 °C
+6 0.073 0.024 0.072 \ 76 0.080 0.026 0.085 +20 °C to +25 °C
0 0.022 0.262 0.269 @ 0 0.022 0.266 0.275 0 °C to +50 °C
0.022 0.136 0.139 0.022 0.142 0.148 +15 °C to +35 °C
-50 0.022 0.073 0.076 -50 | 0.022 0.080 0.087 +20 °C to +25 °C
-50 0 +6 -50 0 +6 +20 +26 +40

+20 +26 i%400
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